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Description

TECHNICAL FIELD & BACKGROUND ART

The present invention relates to a liquid dispens-
ing system and packaging apparatus which includes
such a system. It is particularly concerned with a sys-
tem for dispensing liquid gas by which is meant a gas
in liquid form and which liquid vapourises at a temper-
ature less than zero degress centigrade at atmosphe-
ric pressure. Typical examples of liquid gases are ni-
trogen, oxygen and argon. These liquid gases, some-
times referred to as cryogenic liquids, are widely used
in industry, inter alia for the pressurising and/or purg-
ing of foodstuff or beverage packages or containers.

A conventional system for dispensing liquid gas
(as above defined) is known in the art as the Meser
Griesheim system in which a reservoir of liquid gas is
maintained, substantially at a constantdepth, inanin-
sulated vessel having an outlet port through which a
constant stream of the liquid gas emerges under grav-
ity; the liquid gas stream is directed downwardly into
the open tops of packages which are fed successively
beneath the outlet port. The dose of liquid gas which
each package receives is primarily determined by the
head of liquid gas in the reservoir, the dimensions of
the outlet port and the speed at which the package
passes on a conveyor beneath the outlet port; the in-
tention is that these characteristics are adjusted to
provide a predetermined volume of liquid gas in each
package so that such liquid gas will vapourise to
purge the package of air and/or provide a predeter-
mined pressure within the package when the latter is
sealed (which usually occurs immediately following
the dosing of the package with the liquid gas).

A particular problem encountered with the afore-
mentioned Griesheim system is that although the
vessel for the liquid gas is insulated, there is a ten-
dency for the outlet port to become blocked with ice
build-up as water droplets in the atmosphere freeze
around the outlet port. A similar problem can occur
when liquid gas is dosed into packages which contain
liquid and liquid droplets caused by back-splashing
from the package can freeze on and around the outlet
port. Clearly such freezing has a detrimental effect
upon the dosages which are applied to the pack-
ages/containers. In an attempt to alleviate this ice
build-up the container vessel of the liquid gas reser-
voir is provided with an electrical heater in the vicinity
of the outlet port with the intention that the ice can be
melted off as required. However, in practice and even
with an electrical heater, it is found that the outlet port
becomes blocked with ice and it is necessary to halt
the package conveyor and dispensing system, empty
it of liquid gas and clean off the outlet port and adja-
cent areas with the resultant expense and inconve-
nience.

A further disadvantage of the Griesheim system
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is that the continuous stream of liquid gas that is dis-
pensed usually results in considerable quantities of it
being wasted, especially where the open topped
packages pass beneath the outlet port successively
in a spaced array. Further, it is often found that there
are inconsistencies in the dosages of liquid gas which
are applied to the open topped containers, for exam-
ple as a result of the outlet port becoming restricted
or blocked as aforementioned or by the speed of the
conveyor for the open topped packages changing in-
advertently.

It has been proposed to modify the Greisheim
system, for example as disclosed in British Patent
Specification No. 2,215,446A, to include a reciprocat-
ing valve member in the reservoir which opens and
closes the outlet port. The valve member is controlled
to interrupt the stream of liquid gas which emerges
from the outlet port so that doses of liquid gas are dis-
pensed successively and these can be synchronised
with open topped packages passing beneath the out-
let port. Although this alleviates wastage of the liquid
gas as compared with the constant stream dispens-
ing system, the gravity feed of the liquid gas through
the outlet port is susceptible to changes in the depth
or head of the liquid gas in the reservoir and as a re-
sult of changes in this depth the doses of liquid gas
which are dispensed frequently vary in volume to an
unacceptable extent. U.S. Patent Specification A-
4,407,340 also discloses a system in which liquid gas
is dispensed from a reservoir through an outlet port
under control of a reciprocating valve member at that
port which valve member interrupts the stream of lig-
uid gas emerging from the port into a region purged
of air by gas boiling from the liquid gas; in this disclo-
sure the depth or head of the liquid gas in the reser-
voir is controlled by a float and the reservoir is pres-
surised with gas boiling from the liquid. However, the
feed of the liquid gas through the outlet port under
control of a valve member at that port, particularly
where gravity feed is employed, restricts the speed at
which successive doses can be dispensed, thereby
restricting the rate at which the doses can be intro-
duced successively into the open topped packages
(so that system is generally regarded as being appro-
priate for low speed packaging only).

It has also been proposed, for example in British
Patent Specification A-392,655, to dispense liquid
through an outlet port of a reservoir by use of a reci-
procating piston and cylinder device in the reservoir.
In this proposal the outlet port is provided with a
spring loaded non-return valve which closes the out-
let port as the piston moves to expand a chamber in
its cylinder and draw liquid into that chamber from the
reservoir and which opens under pressure from the
liquid in the chamber as that chamber is contracted
by movement of the piston to eject a dose of liquid
through the outlet port. Although this proposal has
the advantage that the reciprocating piston may pro-
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vide successive liquid doses at high speed it is quite
unsuitable for use in dispensing cryogenic liquids or
liquid gas. In use with liquid gas the non-return valve
in the outlet port would rapidly seize or become frozen
at the low temperatures involved and thus require fre-
quent servicing which would be unacceptable in a
high speed packaging system.

It is an object of the present invention to provide
a cryogenic liquid or liquid gas dispensing system and
by which the problems of known liquid dispensing
systems and as discussed above may be alleviated.

STATEMENT OF INVENTION & ADVANTAGES

According to the present invention there is pro-
vided a cryogenic liquid or liquid gas dispensing sys-
tem comprising a thermally insulated main chamber
for cryogenic liquid gas; a sub-chamber within the
main chamber, the sub-chamber having feed port
means providing communication between the main
chamber and the sub-chamber to admit liquid gas to
the sub-chamber from the main chamber and an out-
let port through which liquid gas is to be dispensed to
a purging region adjacent to the outlet port; means
controlling flow of liquid gas from the sub-chamber
through the outlet port; purging means associated
with the purging region and a source of purging gas
communicating with the purging means, said purging
gas liquifying at a temperature not greater than the
temperature of the liquid gas at the outlet port and be-
ing directed by the purging means into the purging re-
gion to purge that region of air; CHARACTERISED IN
THAT the sub-chamber is expandible and contract-
ible and is in constant communication with the purg-
ing region through the outlet port; displacing means
is provided for successively and sequentially expand-
ing and contracting the sub-chamber; the feed port
means is opened during expansion of the sub-cham-
ber to admit liquid gas thereto from the main chamber
and is closed during contraction of the sub-chamber
for a predetermined volume dose of liquid gas in the
sub-chamber to be ejected under pressure from the
outlet port for dispensing through the purging region,
and said purging gas provides a back-pressure at the
outlet port which restrains flow of liquid gas from the
sub-chamber through the outlet port until liquid gas in
the sub-chamber is pressurised sufficiently by the
contraction of the sub-chamber to overcome said
back-pressure and be ejected from the outlet port.

By the present invention it is envisaged that the
space or region adjacent to the outlet port on the side
of said port remote from the liquid gas chamber is
purged of air by use of the purging gas which is direct-
ed, preferably continuously into the aforementioned
space or region. By this purging technique, moisture
in the air is prevented from condensing and freezing
at the outlet port and thus blockages are alleviated.
Furthermore, the purging gas is applied in the region
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of the outlet port at a pressure which is sufficient to
restrain liquid gas from flowing through the outlet port
until the liquid gas in the sub-chamber is pressurised
sufficiently by contraction of that sub-chamber to
overcome the back pressure of the purging gas. Con-
sequently as the sub-chamber is charged with liquid
gas from the main chamber, the back pressure of the
purging gas prevents liquid gas from flowing through
the constantly open outlet port. The back pressure
can also prevent liquid gas from leaking from the out-
let port if dispensing is stopped while the sub-cham-
ber contains liquid gas. Also the pressure of the purg-
ing gas may alleviate liquid droplets caused by back-
splashing as previously mentioned from contacting
and freezing on the outlet port. The purging gas
should, of course, be compatible with the liquid gas,
for example to ensure that the characteristics of the
liquid gas as dispensed are not adversely affected,
possibly by the purging gas being drawn into the sub-
chamber through the outlet port during expansion of
that chamber. Compatibility is also intended in the
sense that the purging gas liquifies at a temperature
not greater than the temperature of the liquid gas at
the outlet port to ensure that the purging gas itself will
not condense and possibly freeze on the outlet port
and thereby cause blockages. Preferably the purging
gas is the same as the liquid gas in gaseous form so
that, for example, if liquid nitrogen is to be dispensed
by the system, nitrogen gas is used as the purging
gas. Where the liquid gas and purging gas are the
same, the source of purging gas is conveniently pro-
vided by evaporation from the liquid gas.

The outlet port preferably directs the liquid gas
downwardly and communicates with a shroud, such
as a tubular skirt, through which the liquid gas passes
after being dispensed through the outlet port. The
shroud is provided with one or more gas ports
through which the purging gas is directed into the re-
gion of the outlet port so that such region is purged
of air. If required, the shroud can be provided with an
electrical heater to alleviate the build up of ice thereon
(which may develop by the condensation and freezing
of water vapour in air that may come into contact with
the shroud remote from the purged region) also, or al-
ternatively the purging gas can be heated prior to en-
tering the purging region.

The sub-chamber is preferably a piston chamber
of a piston and cylinder device which piston chamber
expands and contracts during relative reciprocation
between the piston and its cylinder. The expansion
and contraction of the sub-chamber, particularly
when in the form of the piston and cylinder device,
may be achieved rapidly by the displacing means so
that intermittent doses of the liquid gas can be eject-
ed for dispensing at high speed. Conveniently the
aforementioned piston cylinder comprises a nozzle
within which is located the outlet port. This outlet port
which may be adjustable in size is secured relative to
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the cryogenically insulated vessel (that forms the
main chamber or reservoir of liquid gas) while the pis-
ton is connected to drive means for reciprocating it in
its cylinder. Preferably the displacing means is adjust-
able for adjusting the predetermined volume of liquid
gas which is dispensed, for example by adjusting the
relative expansion and contraction which is provided
by the sub-chamber. Where the sub-chamber is part
of a piston and cylinder device the adjustment in vol-
ume of liquid gas that is dispensed may be achieved
by varying the effective stroke of the piston. Also the
piston and cylinder device may be interchangeable
with different sized devices as appropriate to suit the
required volume and/or pressure at which the liquid
gas is dispensed. The intermittent displacement and
dispensing of the liquid gas doses will be phased or
timed as appropriate, particularly in a packaging ap-
paratus where a single metered dose of liquid gas is
to be directed downwardly from the outlet port into
each of an array of open topped packages or contain-
ers which are moved on a conveyor beneath the out-
let port. The expansion and contraction of the sub-
chamber to eject metered doses of the liquid gas can
be achieved in a wide variety of ways, for example
mechanically by use of a rotating cam, electrically by
use of solenoids or similar devices, or pneumatical-
ly/hydraulically by use of double acting piston and cy-
linder devices, all of which in a typical system would
be synchronised to time the ejection of a metered
dose of the liquid gas into the open top of the package
or container as that open top passes beneath the out-
let port.

Having in mind the preference of the present in-
vention for dispensing predetermined volumes of the
liquid gas intermittently through the outlet port, it will
be appreciated that the system has considerable ad-
vantages in alleviating wastage of liquid gas and en-
suring that appropriate doses of liquid gas can be ap-
plied to packages or containers in a packaging line, for
example in the packaging of beverages, foodstuffs or
other material in cans, cartons, bottles or other con-
tainers where the dose of liquid gas applied to each
container prior to sealing thereof may be intended to
purge the container of air prior to sealing and/or to
pressurise the container to a required extent following
sealing. With this in mind, there is further provided
packaging apparatus which comprises a liquid gas
dispensing system as specified as being in accor-
dance with the present invention and in which an ar-
ray of open topped packages or containers are con-
veyed successively beneath the outlet port to a seal-
ing station and successive doses of liquid gas are dis-
pensed downwardly from the outlet port one into each
package or container through the open top thereof,
and means is provided for maintaining the dispensing
of said doses synchronised with the movement of the
open topped packages or containers beneath the out-
let port.
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DRAWINGS

One embodiment of a liquid gas dispensing sys-
tem constructed in accordance with the present in-
vention and incorporated in beverage or foodstuff
packaging apparatus will now be described, by way of
example only, with reference to the accompanying il-
lustrative drawing in which the system and the pack-
aging apparatus are shown diagrammatically.

DETAILED DESCRIPTION OF DRAWING

The liquid gas dispensing system in the illustrat-
ed embodiment will be considered in relation to the
dispensing of liquid nitrogen although it will be appre-
ciated that other liquid gases as defined, such as lig-
uid oxygen or argon, can be used. Areservoir of liquid
nitrogen 1 is provided in a chamber 6 of a cryogeni-
cally insulated vessel 2 through an inlet pipe 3 and by
way of a control valve 4 from a liquid nitrogen storage
tank 5. The volume or level of the liquid nitrogen re-
servoir 1 is maintained in the main chamber 6 of the
vessel 2 within predetermined limits by use of high
level and low level electrical sensors 7 and 8 respec-
tively - these respond to the liquid nitrogen level and
control the valve 4 so that when the level falls to the
sensor 8 the valve is opened to admit liquid nitrogen
through the pipe 3 and when the level rises to contact
the sensor 7 the valve 4 closes. The headspace 9 of
the vessel 2 is provided with a vent 10 through which
nitrogen gas vaporising from the liquid nitrogen can
vent to atmosphere.

Located in a bottom wall 11 of the vessel 2 is a
downwardly directed outlet port 12 formed as a con-
stantly open cylindrical bore in a nozzle 13 which is
sealed to the wall 11 (but is preferably removable
therefrom to be interchangeable with other, different-
ly sized, nozzles and/or outlet ports). If required the
outlet port 12 can be adjustable in size on the nozzle.
The nozzle 13 has an annular wall 14 which is up-
standing in the chamber 6 and forms a cylinder 15
within which is received a cylindrical piston 16 for ax-
ial displacement in close sliding relationship there-
with. A sub-chamber 17 in constant communication
with the outlet port 12 is formed between the piston
cylinder 15 and an end face of the piston 16. Extend-
ing through the annular wall 14 are a circumferentially
spaced array of feed ports 18 which communicate be-
tween the piston cylinder 15 and the vessel chamber
6 and are submerged in the liquid nitrogen reservoir
1.

Extending upwardly from the piston 16 isarod 19
that connects with a piston 20 of a pneumatically op-
erated double acting piston and cylinder device 21
having opposed piston chambers 22 and 23. The pis-
ton 20 can exhibit reciprocation by the alternate ad-
mission of air under pressure to and exhausting of the
chambers 22 and 23 in conventional manner under
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control of a unit 24. During reciprocation of the piston
20, the piston 16 reciprocates in unison therewith
through the rod 19. The piston 16 will have an inner
and outer stroke (downwardly and upwardly respec-
tively in the drawing) during which the sub-chamber
17 is contracted and expanded respectively. At the
end of its outer stroke the piston 16 opens the feed
ports 18 to communication with the sub-chamber 17
and liquid nitrogen in the main chamber 6 flows from
that chamber through the feed port 18 into the sub-
chamber 17. During its subsequent inward stroke the
piston 16 closes the ports 18 and pressurises the lig-
uid nitrogen in the contracting sub-chamber 17 to dis-
pense all or part of that liquid nitrogen in the sub-
chamber through the outlet port 12. On the next out-
ward stroke of the piston 16, the feed ports 18 are
again open to communication with the sub-chamber
17 for the admission of liquid nitrogen into the sub-
chamber and subsequent dispensing of that liquid ni-
trogen. With a constant stroke for the piston 16 it will
be apparent that a metered and predetermined vol-
ume of liquid nitrogen (or substantially such a prede-
termined volume bearing in mind the possibility that
small bubbles of gaseous nitrogen may be present in
the liquid bulk) can be dispensed through the outlet
port 12. Preferably the stroke of the piston 16 is ad-
justable (by appropriate adjustment of the double act-
ing device 21 or its control unit 24) to adjust the pos-
ition at which the inward stroke of the piston 16 bot-
toms and thereby adjust the volume of liquid nitrogen
which is dispensed from the sub-chamber 17.
Carried by and mounted beneath the bottom wall
11 of the vessel 2 is a shroud or skirt 25 having a tub-
ular passage 27 through which a liquid nitrogen dose
26 dispensed from the sub-chamber 17 passes. The
tubular passage 27 is frusto conical to converge as it
approaches the outlet port 12 where it substantially
coincides with that outlet port. The passage 27
emerges in an annular end face 28 of the shroud 25
adjacent to the outlet port 12. The face 28 is spaced
from, but adjacent to, the nozzle 13 to form a purging
region or space 29. Extending through the shroud 25
are passages 30 which open at one end at a circum-
ferentially spaced array of ports in the end face 28 of
the shroud and at their other end communicate with
a pipe 31 through which nitrogen gas under pressure
is admitted from a nitrogen gas tank or other source
32. Nitrogen gas is passed by way of the pipe 31 and
passages to be directed into the region 29 to purge
that region of air. Such purging alleviates the build-up
of ice on the nozzle 13 which may otherwise result if
the nozzle is maintained in contact with air and mois-
ture in the air condenses and freezes on the nozzle
to possibly block or restrict the outlet port 12. It will
also be appreciated that as the sub-chamber 17 ex-
pands during the outward stroke of the piston 186, ni-
trogen gas from the purged region 29 may be drawn
into the sub-chamber but this will not have any ad-
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verse effects due to the compatability between the
liquid nitrogen and the purging nitrogen gas. The
purging nitrogen gas can be at a relatively low pres-
sure. However the pressure of the nitrogen gasin the
purging region 29 is sufficient to provide a back pres-
sure that alleviates leakage or flow of liquid nitrogen
from the sub-chamber 17 through the outlet port 12
until such time as the liquid nitrogen in the sub-cham-
ber is pressurised sufficiently by the inward (down-
ward) stroke of the piston 16 to effect dispensing.
Furthermore because of the back-pressure provided
by the purging gas which restrains flow of the liquid
nitrogen from the sub-chamber 17 until the liquid ni-
trogen in that sub-chamber is subjected to adequate
pressure from the inward state of the piston 16 to ef-
fect dispensing, the static height of the liquid nitrogen
in the main chamber 6 is not critical to achieving a
constant and predetermined volume of the dose of
liquid nitrogen which is dispensed.

Although the source 32 of nitrogen gas for purg-
ing will usually be derived from a container separate
from the liquid nitrogen, it will be realised that the
purging gas can be derived from evaporation of the
liquid nitrogen at the source 5 or from gas which
emanates from the vent 10.

It is possible that the part of the shroud 25 which
is remote from the purging region 29 will become iced
during prolonged use, for example if water vapour in
the air condenses and freezes, on the exterior of the
shroud. To alleviate this the shroud 25 can include an
electrical heater 33 or alternatively the nitrogen gas
for purging can be heated prior to entering the purging
region 29, typically to approximately 60°C.

The embodiment of the liquid nitrogen dispensing
system illustrated forms part of a packaging appara-
tus which, conveniently, is for the packaging of bev-
erage such as stout in cylindrical cans or other con-
tainers. The packaging apparatus includes a conven-
tional canning line in which open topped cans 34 in an
upstanding condition are fed continuously on a con-
veyor 35 sequentially and in a spaced array in the di-
rection of arrow X. The cans 34 pass beneath a bev-
erage filling station 36 which charges each can with
a metered volume of beverage 37. The volume of bev-
erage 37 with which the can is charged provides a
headspace 38 in the can. The charged cans pass be-
neath the outlet port 12 in the beverage dispensing
system at high speed and a metered dose 26 of liquid
nitrogen is applied to the headspace 38 through the
open top of each can. Upon being deposited in the
headspace, the liquid nitrogen commences to va-
pourise as indicated at 39 to purge the headspace of
air and immediately thereafter the can (shown at 34')
passes into a topping and seaming unit 40 where a
cap or cover 41 is applied to the open top of the con-
tainer and seamed thereto at 42 to seal the contents
of the beverage package which is thus formed. Fol-
lowing sealing of the can, the liquid nitrogen dose in
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the headspace 38 continues to evaporate and pres-
surises the headspace to an extent considered appro-
priate, for example in the packaging of beverages
containing gas in solution as disclosed in our British
Patent Publication No. 2,183,592.

During dosing of the beverage 37 with liquid ni-
trogen 26 it is possible that droplets of the beverage
will splash-back towards the shroud 25. However, the
pressure of the purging gas in the region 29 can serve
to alleviate such beverage droplets from reaching the
outlet port 12 and nozzle 13 and possibly freezing
thereon.

As previously explained, the liquid nitrogen dose
26 is dispensed by reciprocation of the piston 16 un-
der control of the unit 24. To ensure that this dispens-
ing is synchronised with the location of an open top-
ped can 34 to receive a dose from the outlet port 12,
a sensor 50 is provided adjacent to the canning line
to detect the position of a can 34 and provide a signal
to the control unit 24 which triggers a dispensing op-
eration when the open top of the can is appropriately
positioned to receive the dose as it passes continu-
ously beneath the outlet port 12.

It will be realised that the liquid gas dispensing
system as above described and illustrated can be
used for applying liquid gas doses for a wide range of
purposes for example:

(a) dosing bottles or other non-metallic contain-

ers;

(b) dosing containers prior to filling to help ex-

clude oxygen and alleviate oxygen content in the

headspace subsequent to filling;

(c) dosing flexible containers, such as plastics

packages, for stability purposes, and

(d) dosing containers of oxygen sensitive food-

stuffs to maintain or enhance flavour or to im-

prove the shelf life and stability of the food prod-

uct.

Claims

1. Acryogenicliquid or liquid gas dispensing system
comprising a thermally insulated main chamber
(6) for cryogenic liquid gas (1); a sub-chamber
(17) within the main chamber (6), the sub-cham-
ber (17) having feed port means (18) providing
communication between the main chamber (6)
and the sub-chamber (17) to admit liquid gas (1)
to the sub-chamber from the main chamber and
an outlet port (12) through which liquid gas is to
be dispensed to a purging region (29) adjacent to
the outlet port (12); means (21) controlling flow of
liquid gas from the sub-chamber (17) through the
outlet port (12); purging means (30) associated
with the purging region and a source (22) of purg-
ing gas communicating (31) with the purging
means, said purging gas liquifying at a tempera-
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ture not greater than the temperature of the liquid
gas (1) at the outlet port (12) and being directed
by the purging means into the purging region (29)
to purge that region of air; CHARACTERISED IN
THAT the sub-chamber (17) is expandible and
contractible and is in constant communication
with the purging region (29) through the outlet
port (12); displacing means (21) is provided for
successively and sequentially expanding and
contracting the sub-chamber (17); the feed port
means (18) is opened during expansion of the
sub-chamber (17) to admit liquid gas (1) thereto
from the main chamber (6) and is closed during
contraction of the sub-chamber (17) for a prede-
termined volume dose (26) of liquid gas in the
sub-chamber (17) to be ejected under pressure
from the outlet port (12) for dispensing through
the purging region (29), and said purging gas pro-
vides a back-pressure at the outlet port (12)
which restrains flow of liquid gas from the sub-
chamber (17) through the outlet port (12) until lig-
uid gas in the sub-chamber (17) is pressurised
sufficiently by the contraction of the sub-cham-
ber to overcome said back-pressure and be eject-
ed from the outlet port (12).

A system as claimed in claim 1 in which liquid gas
(26) is dispensed downwardly through the outlet
port (12).

A system as claimed in either claim 1 or claim 2
in which the purging means comprises a shroud
(25) through which the dispensed liquid gas (26)
passes and said shroud carries at least one gas
passage (30) through which the purging gas (32)
is passed to said region (29).

A system as claimed in claim 3 in which the
shroud (25) is tubular and comprises at least one
internal passage (30) and gas port through which
the purging gas is directed into said region (29).

A system as claimed in either claim 3 or claim 4
in which the shroud (25) is provided with an elec-
trical heater (33).

A system as claimed in any one of the preceding
claims in which the sub-chamber (17) is a piston
chamber of a piston and cylinder device (15, 16),
which piston chamber (17) expands and con-
tracts during relative reciprocation between the
piston (16) and its cylinder (15).

A system as claimed in claim 6 in which the piston
cylinder (15) is secured relative to the thermally
insulated chamber (6) and the piston (16) is con-
nected to drive means (20) for reciprocating it in
its cylinder (19).
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A system as claimed in any one of the preceding
claims in which the displacing means (21) is ad-
justable for adjusting the dose (26) of liquid gas
which is dispensed through the outlet port (12).

A system as claimed in claim 8 when appendant
to claim 6 in which the reciprocation between the
piston (16) and its cylinder (15) is adjustable in its
stroke to adjust the relative expansion and con-
traction of the sub-chamber (17) and thereby ad-
just the dose of liquid gas that is dispensed.

A system as claimed in any one of the preceding
claims in which the purging gas comprises the lig-
uid gas (1) in gaseous form.

Asystem as claimed in claim 10 in which the purg-
ing gas is derived from the liquid gas (1).

A system as claimed in any one of the preceding
claims and comprising means (7, 8) controlling,
within predetermined limits, the depth and there-
by volume of liquid gas (1) in the main chamber

(6).

A system as claimed in claim 12 in which the
depth control means comprises high level (7) and
low level (8) electrical sensors that are respon-
sive to the level of liquid gas (1) in the main cham-
ber (6) and which control actuation of a valve (4)
through which liquid gas (5) is admitted to said
main chamber (6).

A system as claimed in any one of the preceding
claims and comprising heating means by which
the purging gas is heated prior to entering the
purging region.

A packaging apparatus which comprises a liquid
gas dispensing system as claimed in any one of
the preceding claims in which the displacing
means (21) intermittently dispenses doses (26) of
liquid gas through the outlet port (12) and in
which an array of open topped packages or con-
tainers (34) are moved successively beneath the
outlet port (12) to a sealing station (40) and the
intermittent doses (26) of liquid gas are dis-
pensed downwardly from the outlet port (13) one
into each package or container (34) through the
open top thereof, and means (50, 24) is provided
for maintaining the dispensing of said doses (26)
synchronised with the movement of the open top-
ped packages or containers (34) beneath the out-
let port (12).
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Patentanspriiche

1.

System zur Abgabe einer Tieftemperatur-Flis-
sigkeit oder eines Tieftemperatur-Flissiggases,
bestehend aus einer thermisch isolierten Haupt-
kammer (6) fiir das Tieftemperatur-Fliissiggas
(1); einer Unterkammer (17) innerhalb der Haupt-
kammer (6), wobei die Unterkammer (17) eine
EinlaRéffnungseinrichtung (18) hat, welche eine
Verbindung zwischen der Hauptkammer (6) und
der Unterkammer (17) schafft, um das Fliissig-
gas aus der Hauptkammer in die Unterkammer
einzulassen, und eine AuslaRoéffnung (12), iiber
welche das Flissiggas an einen Ausspiilbereich
(29) neben der AuslaRdffnung (12) abgegeben
wird; einer Einrichtung (21), welche die Strémung
des Flissiggases aus der Unterkammer (17)
durch die Auslaléffnung (12) hindurch steuert;
einer Ausspiileinrichtung (3), die mit dem Aus-
spiilbereich verbunden ist, und einer Quelle (22)
eines Aussplilgases, die einen Anschluf’ (31) an
die Ausspiileinrichtung hat, wobei sich das Aus-
spiilgas bei einer Temperatur nicht héher als die
Temperatur des Flissiggases (1) an der AuslaR-
6ffnung (12) verfliissigt und durch die Ausspiil-
einrichtung in den Ausspiilbereich geleitet wird,
um diesen Bereich von Luft auszuspiilen; da-
durch gekennzeichnet, dal die Unterkammer
(17) aufweitbar und zusammenziehbar ist und
tiber die AuslaRoffnung (12) einen stindigen An-
schluf® mit dem Ausspiilbereich (29) hat; eine Ver-
drangungsvorrichtung (21) vorgesehen ist fiir ein
aufeinanderfolgendes und fortdauerndes Auf-
weiten und Zusammenziehen der Unterkammer
(17); die EinlaR6ffnungseinrichtung (18) wéhrend
der Aufweitung der Unterkammer (17) gedffnet
wird, um dorthin das Flissiggas (1) aus der
Hauptkammer einzulassen, und geschlossen
wird wahrend der Zusammenziehung der Unter-
kammer (17), damit von der AuslaRéffnung (12)
eine vorbestimmte Volumendosis (26) des Flis-
siggases in die Unterkammer unter Druck ausge-
stoRen wird fiir eine Abgabe liber den Ausspiilbe-
reich (29), und das Ausspiilgas einen Staudruck
an der AuslaRéffnung (12) bereitstellt, welcher
die Strébmung des Flissiggases von der Unter-
kammer (17) durch die AuslaBéffnung (12) hin-
durch behindert, bis das Fliissiggas in der Unter-
kammer (17) durch die Zusammenziehung der
Unterkammer geniigend unter Druck gesetzt ist,
damit der Staudruck Gberwunden wird und es zu
dem AusstoR von der AuslaR&éffnung (12) kommt.

System nach Anspruch 1, bei welchem das Fliis-
siggas (26) nach unten durch die Auslaléffnung
(12) hindurch abgegeben wird.

3. System nach Anspruch 1 oder Anspruch 2, bei
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welchem die Ausspiileinrichtung eine Verklei-
dung (25) aufweist, durch welche das abgegebe-
ne Fliissiggas (26) hindurchgeht, und die Verklei-
dung wenigstens einen Gasdurchgang (30) tragt,
durch welchen hindurch das Ausspiilgas (32) zu
dem Bereich (29) hindurchgeleitet wird.

System nach Anspruch 3, bei welchem die Ver-
kleidung (25) rohrférmig ist und wenigstens ei-
nen inneren Durchgang (30) und eine Gasoff-
nung aufweist, durch welche hindurch das Aus-
spiilgas in den Bereich (29) geleitet wird.

System nach Anspruch 3 oder Anspruch 4, bei
welchem die Verkleidung mit einer elektrischen
Heizeinrichtung (33) versehen ist.

System nach einem der vorhergehenden Ansprii-
che, bei welchem die Unterkammer (17) eine Kol-
benkammer einer Kolben- und Zylinder-Vorrich-
tung (15, 16) ist, wobei sich die Kolbenkammer
(17) wahrend der relativen Hin- und Herbewe-
gung zwischen dem Kolben (16) und seinem Zy-
linder (15) aufweitet und zusammenzieht.

System nach Anspruch 6, bei welchem der Kol-
benzylinder (15) relativ zu der thermisch isolier-
ten Kammer (6) befestigt ist und der Kolben (16)
mit einer Antriebseinrichtung (20) fir seine Hin-
und Herbewegung in seinem Zylinder (19) ver-
bunden ist.

System nach einem der vorhergehenden Ansprii-
che, bei welchem die Verdrangungseinrichtung
(21) fir eine Einstellung der Dosis (26) des Flis-
siggases einstellbar ist, die Uber die AuslaRoff-
nung (12) abgegeben wird.

System nach Anspruch 8 in Abhangigkeit von An-
spruch 6, bei welchem die Hin- und Herbewe-
gung zwischen dem Kolben (16) und seinem Zy-
linder (15) in ihrem Hub einstellbar ist, um die re-
lative Aufweitung und Zusammenziehung der Un-
terkammer (17) einzustellen und dadurch die Do-
sis des Fliissiggases einzustellen, die abgege-
ben wird.

System nach einem der vorhergehenden Ansprii-
che, bei welchem das Ausspiilgas das Fliissiggas
(1) in Gasform umfaft.

System nach Anspruch 10, bei welchem das Aus-
spiilgas von dem Flissiggas (1) abgeleitet ist.

System nach einem der vorhergehenden Ansprii-
che und bestehend aus einer Einrichtung (7, 8),
die innerhalb vorbestimmter Grenzen die Tiefe
und dadurch das Volumen des Flissiggases (1)
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in der Hauptkammer (6) steuert.

System nach Anspruch 12, bei welchem die Tie-
fensteuereinrichtung elektrische Sensoren an ei-
nem hohen Niveau (7) und einem niedrigen Ni-
veau (8) aufweist, die auf das Niveau des Flis-
siggases (1) in der Hauptkammer (6) ansprechen
und die Betatigung eines Ventils (4) steuern,
durch welchen hindurch das Fliissiggas (5) in die
Hauptkammer (6) eingelassen wird.

System nach einem der vorhergehenden Ansprii-
che und bestehend aus einer Heizeinrichtung,
durch welche das Aussplilgas erhitzt wird, bevor
es in den Ausspiilbereich eintritt.

Verpackungsgerit, welches ein Flissiggas-Ab-
gabesystem nach einem der vorhergehenden
Anspriiche aufweist und bei welchem die Ver-
drangungseinrichtung (21) intermittierend Dosen
(26) des Fliissiggases liber die AuslaRdéffnung
(12) abgibt und bei welcher eine Gruppe von
oben offenen Verpackungen oder Behéltern (34)
aufeinanderfolgend unterhalb der AuslaRéffnung
(12) vorbei zu einer VerschluBstation (40) bewegt
wird und die intermittierenden Dosen (26) des
Fliissiggases nach unten von der AuslaR&éffnung
(13) einzeln in jede Verpackung oder Behalter
(34) durch das oben offene Ende davon abgege-
ben wird und eine Einrichtung (50, 24) vorgese-
hen ist, um die Abgaben der Dosen (26) mit der
Bewegung der oben offenen Verpackungen oder
Behalter (34) unter die AuslaRéffnung (12) syn-
chronisiert zu halten.

Revendications

Systéme de distribution de liquide cryogénique
ou de gaz liquide, comprenant une chambre prin-
cipale thermiquement isolée (8) destinée a rece-
voir le gaz liquide cryogénique (1) ; une sous-
chambre (17) située a l'intérieur de la chambre
principale (6), la sous-chambre (17) comportant
des moyens d’orifice d’alimentation (18) assurant
la communication entre la chambre principale (6)
etla sous-chambre (17) pour admettre dans cette
derniére le gaz liquide (1) provenant de la cham-
bre principale, et un orifice de sortie (12) par le-
quel le gaz liquide doit étre distribué a une zone
de purge (29) au voisinage de 'orifice de sortie
(12) ; des moyens (21) destinés a commander le
débit de gaz liquide provenant de la sous-
chambre (17) en passant par 'orifice de sortie
(12) ; des moyens de purge (30) associés a la
zone de purge et & une source (22) de gaz de pur-
ge communiquant par un tuyau (31) avec les
moyens de purge, ce gaz de purge se liquéfiant
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a une température ne dépassant pas la tempéra-
ture du gaz liquide (1) a I'orifice de sortie (12) et
se trouvant dirigé par les moyens de purge dans
la zone de purge (29) pour purger d’air cette
zone ;

caractérisé en ce que la sous-chambre
(17) est dilatable et contractable en étant en
communication constante avec la zone de purge
(29) par l'orifice de sortie (12) ; en ce que les
moyens de déplacement (21) sont utilisés pour di-
later et contracter successivement et séquentiel-
lement la sous-chambre (17) ; en ce que les
moyens d’orifice d’alimentation (18) sont ouverts
pendant la dilatation de la sous-chambre (17)
pour admettre dans celle-ci le gaz liquide (1) pro-
venant de la chambre principale (8), et fermés
pendant la contraction de la sous-chambre (17)
de fagon qu’une dose de volume prédéterminé
(26) de gaz liquide de la sous-chambre (17) soit
éjectée sous pression par l'orifice de sortie (12)
pour étre distribuée dans la zone de purge (29) ;
et en ce que le gaz de purge produit, a I'endroit
de l'orifice de sortie (12), une contre-pression qui
retient le débit de gaz liquide provenant de la
sous-chambre (17) par I'orifice de sortie (12), jus-
qu’a ce que le gaz liquide contenu dans la sous-
chambre (17) soit suffisamment pressurisé parla
contraction de la sous-chambre pour surmonter
la contre-pression et étre éjecté par l'orifice de
sortie (12).

Systéme selon la revendication 1, caractérisé en
ce que le gaz liquide (26) est distribué vers le bas
par l'orifice de sortie (12).

Systéme selon la revendication 1 ou 2, caractéri-
sé en ce que les moyens de purge comprennent
un bouclier (25) a travers lequel passe le gaz li-
quide distribué (26), et en ce que ce bouclier por-
te au moins un passage de gaz (30) par lequel le
gaz de purge (32) passe dans la zone (29).

Systéme selon la revendication 3, caractérisé en
ce que le bouclier (25) est tubulaire et comprend
au moins un passage interne (30) et un orifice de
gaz par lequel le gaz de purge est dirigé dans la
zone (29).

Systéme selon la revendication 3 ou 4, caractéri-
sé en ce que le bouclier (25) est muni d’un dispo-
sitif de chauffage électrique (33).

Systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que la sous-
chambre (17) est une chambre de piston d’un dis-
positif de cylindre et piston (15, 16), cette cham-
bre de piston (17) se dilatant et se contractant
pendant le mouvement de va-et-vient relatif entre
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le piston (16) et son cylindre (15).

Systéme selon la revendication 6, caractérisé en
ce que le cylindre de piston (15) est fixé par rap-
port ala chambre thermiquement isolée (6), eten
ce que le piston (16) est relié au moyen d’entrai-
nement (20) pour le faire aller et venir dans son
cylindre (19).

Systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que les
moyens de déplacement (21) sont réglables pour
régler la dose (26) de gaz liquide devant étre dis-
tribuée par I'orifice de sortie (12).

Systéme selon la revendication 8 dépendant de
la revendication 6, caractérisé en ce qu’on peut
régler la course du mouvement de va-et-vient en-
tre le piston (16) et son cylindre (15), de maniére
a régler la dilatation et la contraction relatives de
la sous-chambre (17) pour régler ainsi la dose de
gaz liquide a distribuer.

Systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que le gaz
de purge comprend le gaz liquide (1) sous forme
gazeuse.

Systéme selon la revendication 10, caractérisé
en ce que le gaz de purge est obtenu a partir du
gaz liquide (1).

Systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce quil
comprend des moyens (7, 8) contrdlant, dans des
limites prédéterminées, la hauteur et par consé-
quent le volume du gaz liquide (1) dans la cham-
bre principale (6).

Systéme selon la revendication 12, caractérisé
en ce que les moyens de contrdle de hauteur
comprennent un détecteur électrique de niveau
haut (7) et un détecteur électrique de niveau bas
(8) répondant au niveau du gaz liquide (1) dans
la chambre principale (6) et commandant la ma-
noeuvre d’'une soupape (4) par laquelle le gaz li-
quide (5) est admis dans la chambre principale

(6).

Systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce quil
comprend des moyens de chauffage permettant
de chauffer le gaz de purge avant qu’il entre dans
la zone de purge.

Dispositif d’emballage comprenant un systéme
de distribution de gaz liquide selon I'une quelcon-
que des revendications précédentes, dispositif
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caractérisé en ce que les moyens de déplace-
ment (21) distribuent de maniére intermittente
des doses (26) de gaz liquide par l'orifice de sor-
tie (12), en ce qu'un réseau d’emballages ou de
récipients & sommet ouvert (34) sont amenés
successivement au-dessous de I'orifi- ce de sor-
tie (12) jusqu’a un poste de fermeture étanche
(40), en ce que les doses intermittentes (26) de
gaz liquide sont distribuées vers le bas en sortant
de l'orifice de sortie (13) pour passer dans cha-
que emballage ou récipient (34) par le sommet
ouvert de celui-ci, et en ce que des moyens (50,
24) sont utilisés pour maintenir la distribution des
doses (26) en synchronisme avec le mouvement
des emballages ou récipients 8 sommet ouvert
(34) au-dessous de l'orifice de sortie (12).
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